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Abstract
Background: Perineodynia (vulvodynia, perineal pain, proctalgia), anal and urinary incontinence
are the main symptoms of the pudendal canal syndrome (PCS) or entrapment of the pudendal
nerve. The first aim of this study was to evaluate the effect of bilateral pudendal nerve
decompression (PND) on the symptoms of the PCS, on three clinical signs (abnormal sensibility,
painful Alcock's canal, painful "skin rolling test") and on two neurophysiological tests:
electromyography (EMG) and pudendal nerve terminal motor latencies (PNTML). The second aim
was to study the clinical value of the aforementioned clinical signs in the diagnosis of PCS.
Methods: In this retrospective analysis, the studied sample comprised 74 female patients who
underwent a bilateral PND between 1995 and 2002. To accomplish the first aim, the patients
sample was compared before and at least one year after surgery by means of descriptive statistics
and hypothesis testing. The second aim was achieved by means of a statistical comparison between
the patient's group before the operation and a control group of 82 women without any of the
following signs: prolapse, anal incontinence, perineodynia, dyschesia and history of pelvi-perineal
surgery.
Results: When bilateral PND was the only procedure done to treat the symptoms, the cure rates
of perineodynia, anal incontinence and urinary incontinence were 8/14, 4/5 and 3/5, respectively.
The frequency of the three clinical signs was significantly reduced. There was a significant reduction
of anal and perineal PNTML and a significant increase of anal richness on EMG. The Odd Ratio of
the three clinical signs in the diagnosis of PCS was 16,97 (95% CI = 4,68 – 61,51).
Conclusion: This study suggests that bilateral PND can treat perineodynia, anal and urinary
incontinence. The three clinical signs of PCS seem to be efficient to suspect this diagnosis. There
is a need for further studies to confirm these preliminary results.
Background
The objective of perineology is to treat each defect of the
perineum with the right procedure [1-3]. Pudendal nerve
decompression (PND) is theoretically a basic procedure
in perineology thanks to its ability to treat the defect
"pudendal neuropathy".
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Before going into details of this procedure, it is necessary
to remember the anatomy of the pudendal nerve. This
anatomy is still controversial.
While summarizing the data of the literature and the
results of our dissections, the likeliest anatomy of the
pudendal nerve presents itself as follows. The pudendal
nerve is a mixed nerve carrying motor and sensory fibers.
Its fibers are derived from the sacral roots S2, S3 and S4
[4,5]. Once the roots traverse the sacral foramen, they
divide into autonomic branches forming the pelvic plexus
(parasympathetic supply of the pelvic organs) and
somatic branches merging to form the pudendal nerve
travelling under the piriformis muscle. Near its formation
point, it gives a levator branch running on the inner
(upper) surface of the levator plate and providing the
innervation of this muscle [4]. For Barber et al [6], this
levator nerve originates directly from the S3, S4 or S5
roots. Some somatic fibers coming from S2 and S3 run
close to the pelvic plexus to innervate the levator ani and
the urethral sphincter [4]. Caudally, the pudendal nerve
enters a small space ("clamp") between the sacro-spinal
and sacro-tuberous ligaments very near the ischial spine.
Just inferior to the ischial spine, the nerve gives its first
branch, the dorsal nerve of the penis [4] or the clitoridal
nerve. These nerves are separated from the main trunk by
the pudendal vein and artery. Then, it enters the Alcock's
canal formed by a division of the obturator muscle apone-
urosis. In the canal the nerve crosses the sharp edge of the
sacro-tuberous ligament (falciform process) [7,8]. Cau-
dally, at the level of the anus, the nerve gives medially the
inferior rectal nerves (usually two branches) which inner-
vate the anal sphincter (and probably the pubo-rectalis)
and the skin of the posterior perineum and anterolaterally
the transversus perinei branch (for this muscle, for the
ischiocavernosus muscle and maybe for the urethral
sphincter) [4]. The remaining part of the nerve is usually
called the perineal nerve. This nerve gives a bulbocavern-
osus branch and finally divides into a sphincteric branch
(innervation of the urethra) and a branch which inner-
vates the skin of the anterior perineum [9].
The pudendal canal syndrome (PCS) and its surgical treat-
ment have been described by Shafik in 1991 [5]. This syn-
drome is induced by the compression or the stretching of
the pudendal nerve in the Alcock's canal. The complete
syndrome presents with anal incontinence, pain, hypo or
hyperesthesia and urinary incontinence (and impotence
in males). Some important studies were done earlier by
Amarenco [10] and Robert [7] but these authors focused
mainly on pain which is only a part of the syndrome.
The cause of the PCS is not always clear but it is often pos-
sible to find a compression (biking, long time sitting, hae-
matoma...) or a stretching (descending perineum, surgery,
delivery....) of the pudendal nerve in the Alcock's canal
[10-19] in the history of the patient. A change in the shape
or orientation of the ischial spine induced by some ath-
letic activities during the youth could also explain some
cases [20].
The clinical signs and investigation results proposed by
Shafik [5] to confirm the diagnosis of PCS before surgery
are: tenderness over the pudendal canal in the ischio-rec-
tal fossa, diminished perineal sensation, weak or absent
anal reflex, reduced EMG activity of the external anal
sphincter and increased PNTML. The surgical procedure
described by this author (trans-perineal approach) con-
sists in opening the Alcock's canal to give the pudendal
nerve a sufficient length to be unstretched and/or to sup-
press compression.
The trans-gluteal approach proposed by Robert to treat
pudendal neuralgia aimed to open also the "clamp"
between the sacro-spinal and the sacro-tuberous ligament
by cutting one or two of them [8].
Since Shafik's study in 1991, some questions about the
effect of PND on the PCS remained open. No peer
reviewed publications confirming the efficacy of this sur-
gery on anal incontinence or on urinary incontinence
could be found. Even the existence of a genuine PCS has
never been validated.
The aim of this study was to answer the following
questions:
Is there any effect of the bilateral PND according to Shafik
on:
- three main symptoms of PCS ?
- perineodynia (vulvodynia, perineal pain, proctal-
gia) [21]
- anal incontinence
- urinary incontinence
- three clinical signs of PCS ?
- abnormal sensibility
- painful Alcock's canal
- painful "skin rolling test" [22]
- two neurophysiological tests ?BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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- electromyography (EMG) of the anal sphincter
and of the bulbocavernosus muscles.
- pudendal nerve terminal motor latencies
(PNTML) of the anal and perineal branches.
What is the clinical value of the aforementioned three
clinical signs in the diagnosis of PCS ?
Methods
Studied sample
A retrospective analysis to study the effects of a bilateral
PND. The studied sample comprised 74 female patients
who underwent a bilateral PND between 1995 and 2002
done by the same surgeon. The average age was 56.1 years
(range: 28 – 77). All these patients underwent a complete
history and clinical examination following the three peri-
neal axis (gynaecological, urological and colo-proctologi-
cal) according to the concept of perineology [1-3].
The frequency of the 3 main symptoms of the PCS (anal
incontinence, perineodynia, urinary incontinence) in the
74 patients before surgery is presented in Figure 1.
Associated surgical procedures were performed at the
same time as the PND to treat all the defects revealed by
the clinical examination, and are presented in Table 1.
Diagnostic tools for PCS
The following variables were used:
Three main symptoms of the PCS
Perineodynia
For perineodynia, four situations were encountered: no
pain, proctalgia, unilateral pain, bilateral pain. The effect
of surgery was estimated by the patient using one of the
following proposals: cured, improved, unchanged or
worsened.
Anal incontinence
For anal incontinence, a four levels ordinal scale was used:
no incontinence, gas incontinence, liquid incontinence,
solid incontinence. "Cured" was defined as "no inconti-
nence". The patient was considered "improved" if there
was a change of at least one level in the scale going from
"solid" to "gas" incontinence. The patient was defined as
"worsened" if there was a change of at least one level in
the opposite direction.
Frequency of the 3 main symptoms of the pudendal canal  syndrome (perineodynia, anal incontinence, urinary inconti- nence) before surgery Figure 1
Frequency of the 3 main symptoms of the pudendal canal 
syndrome (perineodynia, anal incontinence, urinary inconti-
nence) before surgery.
Table 1: Procedures associated with the bilateral pudendal nerve decompression
Associated procedures Operated (n = 74) Reviewed after one year or more (n = 56)
None 17 10
MVT according to Mouchel [48-50] 46 38
Correction of rectocele 49 42
Correction of cystocele 20 17
Vaginal hysterectomy 16 13
Levatorplasty according to Shafik [26] 14 13
Urethral meatotomy 4 3
Prepubien section [45] 2 1
Anal sphincteroplasty 2 2
Urethrolysis 1 1BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Urinary incontinence
For urinary incontinence, a four levels ordinal scale was
used: no incontinence, mild incontinence, moderate
incontinence and severe incontinence. The two types of
urinary incontinence, stress and urge incontinence, were
evaluated separately even if both were present in the same
patient (mixed incontinence). "Cured" was defined as "no
incontinence". The patient was considered "improved" if
there was a change of at least one level in the scale going
from "severe" to "mild" incontinence. If the change
observed was in the opposite direction the patient was
considered "worsened".
Three clinical signs of the PCS (the examinations were done in 
gynaecological position)
Abnormal anal or vulvar sensibility
Sensibility was tested with a needle comparing the left and
the right sides of the vulva and of the skin 2 cm lateral to
the anus. The interpretations of the results were done
using a four levels ordinal scale: 0 = total anaesthesia, 1 =
reduced sensibility, 2 = normal sensibility, 3 = hypersen-
sibility. 0, 1 and 3 were considered as "abnormal
sensibility".
Painful Alcock's canal on rectal examination
The pain induced by the palpation of the pudendal canal
by rectal examination was evaluated using a seven levels
ordinal scale : 0 = no pain, 1 = mild pain, 2 = mild pain
with Tinel sign (irradiation of the pain), 3 = moderate
pain, 4 = moderate pain with Tinel sign, 5 = severe pain, 6
= severe pain with Tinel sign. The Alcock's canal was con-
sidered "painful" if the pain was 4 or more.
Painful "skin rolling test"
Beginning from 5 cm behind the level of anus the skin was
pinched and then rolled to the front until the skin fold
was at the level of the clitoris. The skin rolling test was
considered "painful" if it induced a severe pain at least at
one level (Figure 2).
Skin rolling test : the skin of the perineum is pinched just beneath the level of the anus and then rolled to the front searching  for a sharp pain at one level Figure 2
Skin rolling test : the skin of the perineum is pinched just beneath the level of the anus and then rolled to the front searching 
for a sharp pain at one level. This sign is well known in the diagnosis of neuralgia.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Two neurophysiological tests
Concentric needle EMG
Concentric needle EMG was done at rest and during vol-
untary contraction on both sides of the external anal
sphincter and on each bulbocavernosus muscle. The rich-
ness of the EMG was grossly evaluated using a six levels
scale: 1 = simple, 2 = poor, 3 = intermediate poor, 4 =
intermediate, 5 = intermediate rich and 6 = rich.
Anal and perineal PNTML
Anal and perineal PNTML were measured before and after
the operation using the St Marks electrode to stimulate the
pudendal nerve by the rectal route just under the ischial
spine. For anal PNTML the electrical potentials induced in
the striated anal sphincter were collected using the ring of
this electrode. For the perineal PNTML the method
described by Kiff [23] and Snooks [24] was modified
according to Amarenco [25]. The electrical potentials were
collected with a concentric needle in the two bulbocaver-
nosus muscles. In our laboratory the normal values were:
less than 2.5 msec for the anal PNTML and less than 5
msec for the perineal PNTML. EMG and PNTML were
done by the same physician before and at least one year
after the operation.
Minimal criteria for surgery
At least one of the 3 following symptoms resistant to con-
servative treatments (physiotherapy, drugs, infiltrations,
modification of diet or behaviour):
a. Anal incontinence
b. Perineodynia
c. Urinary incontinence
Associated with at least two of the five following criteria:
a. increased anal or perineal PNTML
b. pathological EMG of the anal sphincter or bulbocaver-
nosus muscles (neurogenic trace, reduced activity: rich-
ness "poor" or "simple").
c. painful Alcock's canal on rectal examination (at least on
one side)
d. abnormal perineal sensibility (at least at one level)
e. painful "skin rolling test" (at least on one side).
Surgical procedure
Surgical procedure as described by Shafik in 1991 [5]. The
operations were done under spinal or general anaesthesia.
The patients were installed in the gynaecological position.
The different steps of the procedure were:
- Vertical incision of the skin between the anus and the
ischial tuberosity.
- Opening of the ischio-rectal fossa with scissors.
- The inferior rectal nerve is hooked under the finger and
followed to the entrance of the Alcock's canal (Figures 3
and 4).
- Opening of this canal (without opening the clamp
between the sacro-spinal and sacro-tuberous ligament).
- Control of the haemostasis.
- Self draining closing of the skin with nylon.
Evaluation of PND
The efficacy on the symptoms, on the clinical signs and on
the neurophysiological tests was evaluated during a
follow up consultation one year or more after the surgical
procedure because the nerve healing can be very slow [5].
Statistical methods
Firstly, the efficiency of the PND on the symptoms and
clinical signs was studied by means of descriptive statis-
tics. Tests of hypothesis were done to compare the mean
values of the neurophysiological tests before versus after
PND.
Secondly, the diagnostic value of the clinical signs was
evaluated in a "case control" setting. A subject belongs to
the "controls group" when PCS is considered to be absent,
namely if the patient does not present any of the follow-
ing symptoms, signs or risk factors for PCS: perineodynia,
anal incontinence, prolapse, previous surgery in the area,
dyschesia. The clinical signs are not used to decide if a sub-
ject belongs to the controls or cases group. The statistical
comparison was done between the patient's group before
("cases group") and after the operation, and the "controls
group" of 82 women (average age: 48.8 years, extremes
27–76).
Statistical analysis of differences was performed using chi-
square testing for categorical variables and t-tests for con-
tinuous variables.
Results
Effects of surgery
Effect on the symptoms of the PCS
The effect of PND on the symptoms of PCS is presented in
Table 2.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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In order to treat completely the patient, PND was fre-
quently associated with other procedures which might
have an effect on the symptom studied. Therefore, the
results for each symptom were presented in two columns:
the first corresponds to the entire sample ("all") and the
second to the small group of patients in which the symp-
tom was treated by PND only ("without").
Effect on perineodynia
On the 26 patients with pain before the operation, 18
were reviewed 12 months or more after the operation. The
pain had disappeared in 11 and was reduced or had
another origin (painful puborectalis) in 3. The cure rate
with a mean follow-up of 22,2 months was 61,1 %
(77,7% cured or improved).
As none of the surgical associated procedures used in this
study were known to improve or cure perineodynia, the
only procedure removed was levatorplasty. Theoretically
this operation can reduce the stretching on the pudendal
nerves by reducing the sagging of the levator plate. The
results were similar in the group without levatorplasty.
Left Alcock's canal (showed by the tip of the forceps) viewed from the mid side on a female cadaver: on the left the pudendal  nerve, on the right the inferior rectal nerve on the finger Figure 3
Left Alcock's canal (showed by the tip of the forceps) viewed from the mid side on a female cadaver: on the left the pudendal 
nerve, on the right the inferior rectal nerve on the finger.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Effect on anal incontinence
On the 46 patients with anal incontinence before the
operation, 36 were reviewed 12 months or more after the
operation. 23 of them were cured, 7 improved, 2 were
worse and 4 reported no change. The cure rate with a
mean follow-up of 26.4 months was 63.9 % (83,3% cured
or improved).
The results according to the severity of incontinence are
presented in Table 3.
To study the real impact of PND on anal incontinence, we
removed the following cases in which PND was associated
with anal sphincteroplasty, levatorplasty or cure of rec-
tocele by fascia and perineal body restoration:
- 2 patients had anal sphincteroplasty together with the
PND: one was cured and the other improved.
- Levatorplasty according to Shafik [26] was used in 8
patients who had a severe levator plate sagging. This pro-
cedure could have a "post-anal repair effect" [27] and
therefore improve anal incontinence.
Alcock's canal viewed from below like in the operating room (right side of a female cadaver): inferior rectal nerve (horizontal)  showing the entrance of the canal Figure 4
Alcock's canal viewed from below like in the operating room (right side of a female cadaver): inferior rectal nerve (horizontal) 
showing the entrance of the canal.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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- 30 cases had a cure of rectocele by fascia and perineal
body restoration (Ayabaca and coll. [28] found an
improvement of anal incontinence in 25 of their 34
patients. Nevertheless, none of them gained full conti-
nence post-operatively).
In the small group of patients with PND only, 5 were
reviewed one year or more after the operation: 4 were
cured (3 incontinences for liquid and 1 for gas) and 1
improved (liquid incontinence).
Anal ultrasound was done before the operation in 13 of
the 36 patients reviewed. Only 4 were normal, 3 showed
a rupture of the internal and external sphincters, and 6
presented a disruption of the external sphincter alone.
In the 7 patients who had a rupture of the anal sphincter
(5 external only, 2 internal and external) without anal
sphincteroplasty and a follow up of more than 12 months
(mean 18.5 months), 4 were cured and 3 were a failure.
5 patients who were still incontinent after 1 year follow up
(2 incontinences for flatus and 3 for liquid) became con-
tinent 2 years after the operation.
Effect on urinary incontinence
Five patients presenting urinary incontinence (4 urge and
1 stress incontinence) had PND without any other proce-
dure around the urethra. The mean follow up was 18,5
months for the 4 patients with urge incontinence. In this
small group, 3 patients were cured and one was a failure.
The patient with stress urinary incontinence was
improved (the number of pads used per day was reduced
from 9 to 4) one year after surgery.
Effect on the clinical signs
The effect of PND on the three clinical signs is described
in Table 4.
Because levatorplasty can theoretically reduce the stretch-
ing of the pudendal nerve, the evaluation of the effect on
the clinical signs has been done for the entire sample
("all") and for the same group without the patients who
had a levatorplasty ("without: levat").
The cure rate of the 3 clinical signs was between 60 and 70
% depending of the sign and of the type of sample
studied.
Effect on EMG and PNTML
38 patients underwent a complete EMG evaluation before
and after surgery. A relevant comparison was possible in
35 patients. 3 patients were excluded because one of the
two EMG explorations was insufficient for technical rea-
Table 2: Effect of PND on the 3 main symptoms of the PCS
Parameters Perineodynia 
(pain)
Perineodynia 
(pain)
Anal 
incontinence
Anal 
incontinence
Stress urinary 
incontinence
Stress urinary 
incontinence
Urge 
incontinence
Urge 
incontinence
All Without: levat All Without: 
sphincteroplast
y, levat, recto
All Without: levat, 
mvt, cysto, 
prepubien, meato, 
urethrolysis
All Without: levat, 
mvt, cysto, 
prepubien, meato, 
urethrolysis
Number of cases 
studied
74 59 74 22 74 22 74 22
Number of 
pathological results
26 22 46 9 47 4 33 4
Follow up less than 
1 year or lost
88 1 0 41 0 3 6 0
Follow up 1 year or 
more
18 14 36 5 37 1 27 4
Mean follow up in 
months (range)
22,2 (12–48) 24,5 (12–48) 26,4(12–70) 17,2 (12–26) 32 (12–96) 12 26,7(12–72) 18,5 (12–26)
Cured (%) 11 (61,1%) 8 (57,1%) 23 (63,9%) 4 (80%) 26 (70%) 0 (0%) 17 (62,9%) 3 (75%)
Improved (%) 3 (16,6%) 2 (14,3 %) 7 (19,4%) 1 (20%) 7 (18,9%) 1 (100 %) 6 (22,2%) 0 (0%)
No change (%) 4 (22,2%) 4 (28,6%) 4 (11,1%) 0 (0%) 4 (10,8 %) 0 (0 %) 3 (11,1%) 0 (0%)
Worse (%) 0 (0 %) 0 (0 %) 2 (5,5%) 0 (0%) 0 (0%) 0 (0 %) 1 (3,7%) 1 (25%)
levat = levatorplasty, recto = cure of rectocele, cysto = cure of cystocele, prepubien = prepubien section, meato = meatotomy.
Table 3: Effect of PND on anal incontinence according to the 
incontinence level.
Cured Improved Unchanged Worsened
Solid (n = 5) 3 2 0 0
Liquid (n = 20) 12 5 3 0
Gas (n = 11) 8 0 1 2BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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sons. The average follow up was 16,9 months (range: 12 –
35,4 months).
Left and right values for one parameter correspond to two
different nerves. Therefore, these values were considered
independent (maximum number of analysed cases: 35 ×
2 = 70).
The effect of PND on EMG and PNTML is presented in
Table 5.
The "Anal Richness" on EMG after surgery was signifi-
cantly higher than before. The mean "Bulbocavernosus
Richness" after surgery was slightly higher than before but
this difference was not significant. Both anal and perineal
PNTML after PND were significantly reduced compared to
values before.
The box-plots of the 4 studied parameters are presented in
Figures 5 and 6.
Evaluation of the clinical signs
We present here the results concerning the evaluation of
the three clinical tests: abnormal sensibility, painful
Alcock's canal and painful "skin rollling test" as diagnostic
tests for PCS.
The statistical analysis is based on the following contin-
gency tables presented in Tables 6 to 9.
The proportions of observations in the "Cases Before Sur-
gery" and "Controls" columns of the contingency table
vary significantly from row to row (p-values <0,001),
whereas no significant difference is observed between the
proportions of observations between "Cases After Sur-
gery" and "Controls" (p-values >0,05).
Table 4: Effect of PND on the three clinical signs
Parameters Abnormal 
sensibility (at 
least at one level)
Abnormal 
sensibility (at 
least at one level)
Painful Alcock's 
canal (at least on 
one side)
Painful Alcock's 
canal (at least on 
one side)
Painful skin 
rolling test (at 
least on one side)
Painful skin 
rolling test (at 
least on one side)
All Without: levat All Without: levat All Without: levat
Number of tests before surgery 42 27 46 32 39 26
Follow up less than 1 year or 
lost
1 1 9 1 91 62 21 6
Follow up 1 year or more 31 18 27 16 17 10
Normal test before (reviewed 1 
year or more after)
1 5 89682
Abnormal test before 
(reviewed 1 year or more after)
16 10 18 10 9 8
Mean follow up (range) 27,7 (12–68) 32,2 (12–68) 28,1 (12–68) 32,8 (12–68) 28,7 (12–60) 33,7 (12–60)
Normal before => Normal 
after
1 4 89672
Normal before => Abnormal 
after (%)
100010
Abnormal before => Normal 
after (%)
11 (68%) 6 (60%) 11 (61%) 7 (70%) 6 (66,6%) 5 (62,5)
Abnormal before => Abnormal 
after
547333
Table 5: Effect of PND on EMG and PNTML
Anal Richness 
(range 1 to 6)
BC Richness 
(range 1 to 6)
Anal PNTML 
(msec)
Perineal PNTML 
(msec)
All subjects 74 74 74 74
Follow up less than 12 months or lost 39 39 39 39
Analysed cases(left and right) 70 61 70 51
Mean Before 2,70 2,23 3,38 5,63
Mean After 3,11 2,44 2,63 5,21
t-test p-value(one-tail) 0,00007 0,06989 0,00004 0,00816
Left and right values for each level (anal and perineal) were included in the same group. P-values at the bottom line correspond to one-tailed 
significance tests of the mean differences "before" versus "after".BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Effect of PND on anal and bulbocavernosus (BC) richness on EMG Figure 5
Effect of PND on anal and bulbocavernosus (BC) richness on EMG. The box is defined by the sample mean plus or minus one 
standard error of the sample mean. The probability to obtain a value in the box is 67 %. The whiskers represent the 95% con-
fidence intervals of the population means.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Effect of PND on anal and perineal PNTML Figure 6
Effect of PND on anal and perineal PNTML. The box-plots definitions are the same as in Figure 5.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Estimated sensibility, specificity, predictive values (posi-
tive and negative) and odd ratio (estimated values and
95% confidence intervals) corresponding to each of the
three clinical tests and combinations of all of them are
presented in Tables 10 and 11, respectively. The predictive
values were calculated for a PCS prevalence of 20 %. All
the indicators in Tables 10 and 11 are estimated from data
in Tables 6 to 9, columns "Cases Before Surgery" and
"Controls".
The most sensible test is the "Painful Alcock's canal" and
the most specific is the "Skin rolling test".
Using the three signs altogether, the most sensible combi-
nation is "At least 1 positive versus All negative" and the
most specific combination is the "All positive versus All
negative".
Side effects
During one operation a heavy bleeding coming from the
pudendal artery just near the pudendal nerve was very
difficult to treat (selective ligature). This patient had a
blood transfusion but no long term side effect. Since the
operation, one patient has presented sometimes a short
lasting clitoridal pain. This patient had also an increase in
her anal incontinence (gas incontinence became a liquid
incontinence). Three patients had wound healing prob-
lems which resolved with simple disinfection.
Prevalence
In the literature there is no data available about the prev-
alence of the PCS. Therefore, it seems to be a rare event. In
this study, we evaluated the prevalence of the PCS in an
outpatient perineology clinic. By using three different
methods during the last 24 months (percentage of puden-
dal nerve decompressions in the treatment of prolapse or
incontinence : 13/78; percentage of anal incontinence
and/or perineodynia in our outpatient consultation : 78/
316 ; percentage of positive skin rolling tests : 9/55) the
estimated prevalence should be around 20%.
Table 6: "Abnormal sensibility" in the diagnosis of pudendal canal 
syndrome
Cases Controls
Abnormal 
sensibility
Before Surgery After Surgery
Abnormal 24 7 19
Normal 18 36 63
Total 42 43 82
Chi-square versus 
Controls
12,691 0,449
P-value < 0,001 0,503
At the bottom lines, p-values and chi-square test statistics correspond 
to the homogeneity tests comparing the "Cases Before Surgery" to 
"Controls". The results obtained for the homogeneity test comparing 
"Cases After Surgery" versus "Controls" are also reported in the 
tables, although this does not contribute to the sensibility/specificity 
analysis.
Table 7: "Painful Alcock's canal" in the diagnosis of pudendal 
canal syndrome
Cases Controls
Painful Alcock's 
canal
Before Surgery After Surgery
Abnormal 32 10 24
Normal 14 30 58
Total 46 40 82
Chi-square versus 
Controls
17,842 0,0776
P-value < 0,001 0,781
Table 8: "Painful skin rolling test" in the diagnosis of pudendal 
canal syndrome.
Cases Controls
Painful skin rolling 
test
Before Surgery After Surgery
Abnormal 21 6 13
Normal 17 28 69
Total 38 34 82
Chi-square versus 
Controls
17,968 0,001
P-value < 0,001 0,97
Table 9: The three clinical signs in the diagnosis of pudendal canal 
syndrome
Cases Controls
The three clinical signs Before 
Surgery
After 
Surgery
Abnormal – All positive 13 3 6
Abnormal – Two positive 8 3 9
Abnormal – One positive 5 3 20
Normal – All negative 6 24 47
Total 32 33 82
Chi-square versus 
Controls
26,528 3,834
P-value < 0,001 0,280BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Discussion
Effects of surgery
Before discussing the results of surgery, the first important
issue is about the interest of a bilateral decompression.
The benefit – risk ratio must be studied. The results of
Shafik were obtained after bilateral decompression
[5,29,30]. For urinary and anal incontinence, it seems log-
ical to treat both nerves because the sphincters have a
bilateral innervation and if one nerve is suffering maybe
there is a problem on the other. The EMG exploration is
not very sensitive and doesn't study the sensory pathway,
which could be very important for continence. For the
same reason, bilateral decompression seems logical in the
treatment of proctalgia. For unilateral pain, the dilemma
is more important. The risk is to induce pain at the "nor-
mal" side. Until now we have been performing bilateral
operations without such a side effect but a controlled ran-
domised study would be necessary to conclude.
The treatment of pain starts with a holistic approach of the
woman (drugs, psychotherapy, relaxation...) with exclu-
sion of other causes of pain: piriformis syndrome,
coccygodynia, interstitial cystitis, endometriosis... The
other neurological causes must be excluded by a complete
electrophysiological study of the perineum (sacral laten-
cies, PNTML, detection EMG and sensory evoked poten-
tials) and imaging of the spinal cord [31]. If the diagnosis
is confirmed an infiltration of the Alcock's canal under
scanner control can be tried. This infiltration is successful
in 57% in the short term but only in 15 % of the cases after
one year [32]. It can be repeated maximum 3 times to
avoid a nerve irritation. In the treatment of pain the
results of this study are similar or better than those
obtained in previous studies [32-34].
Even with the transgluteal approach where the "clamp"
between the sacro-spinal and the sacro-tuberous ligament
is opened by sectioning the sacro-spinal ligament, the
cure rate remains around 50%. In the 4 cases of proctalgia
fugax the results were better (3 cured and 1 improved).
Shafik [5] had also very good outcomes with this type of
pain (100% cured). In this study, the results were worse if
the pain was bilateral.
For Robert early diagnosis appears to be the determining
factor in improving results [35]. He used the infiltration of
the Alcock's canal with lidocaïne-corticoïds as a test before
operating. According to him a sufficient pain relieve, last-
ing during a short period, is a good indication for surgery.
Mauillon et al also thinks that complete disappearance of
pain for at least two weeks after a nerve block repeated
twice before surgery may be the best criterion to predict
Table 10: Evaluation of each of the three clinical signs of pudendal canal syndrome
Tests SE SP PPV NPV OR 95%IC(OR) Nb of Cases 
Before
Nb of 
Controls
Abnormal sensibility 0,57 0,77 0,38 0,88 4,42 1,99 – 9,82 42 82
Painful Alcock's canal 0,70 0,71 0,37 0,90 5,52 2,51 – 12,15 46 82
Painful skin rolling test 0,55 0,84 0,47 0,89 6,56 2,74 – 15,68 38 82
SE = sensibility, SP = specificity, PPV = positive predictive value, NPV = negative predictive value, OR = odd ratio, 95%IC (OR) = 95 % confidence 
interval of the odd ratio. PPV and NPV for a prevalence of 20 %.
Table 11: Evaluation of different combinations of the three clinical signs of pudendal canal syndrome
Test: All Three 
Clinical Signs
SE SP PPV NPV OR 95%IC(OR) Nb of Cases 
Before
Nb of 
Controls
All positive vs. All 
negative
0,68 0,89 0,60 0,92 16,97 4,68 – 61,51 19 53
At least 2 positive vs. At 
least 2 negative
0,66 0,82 0,47 0,90 8,53 3,40 – 21,39 32 82
At least 1 positive vs. All 
negative
0,81 0,57 0,32 0,92 5,82 2,16 – 15,66 32 82
SE = sensibility, SP = specificity, PPV = positive predictive value, NPV = negative predictive value, OR = odd ratio, 95%IC (OR) = 95 % confidence 
interval of the odd ratio. PPV and NPV for a prevalence of 20 %.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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success [34]. In this study, the patients presenting with
perineodynia only (n = 10; Figure 1) had an infiltration
before surgery but the number of cases was not sufficient
to give a relevant impression about the infiltration test.
For anal incontinence, our results were in the same range
as Shafik [29]. In a previous study we also had similar
results [36,37]. The exclusion of the patients who had
sphincteroplasty, levatorplasty (possible post-anal repair
effect [27,28]) and/or a cure of rectocele did not change
the cure rate.
More interesting was the cure rate in the group of patients
with a clear rupture of one or the two anal sphincters. The
traumatic rupture of the anal sphincter (delivery, sphinc-
terotomy...) usually induces an immediate anal
incontinence. In the patients who remained continent the
power of the broken muscles remain sufficient to avoid
flatus or faeces leakage. In the long term the continence is
probably maintained with the help of the fibrous tissue
located between the two edges of the ruptured muscle
which acts like a bridge and therefore enables the sphinc-
ter to be efficient during many years. The aging process of
the muscle and the pudendal neuropathy reduce the
power of the muscle (and probably the sensibility in the
anal canal) with time and explain the appearance of an
anal incontinence. Therefore it is logical to restore conti-
nence by improving the conduction in the pudendal
nerve. This fact can also explain why the results of sphinc-
teroplasty decrease with time especially in the non diag-
nosed or treated pudendal neuropathies [38].
The fact that 5 patients were cured from their anal incon-
tinence only 2 years after surgery emphasized the impor-
tance of a long follow up period to obtain relevant cure
rates. Surprisingly, the cure rate seems to be not depend-
ant of the degree of anal incontinence but the number of
solid incontinences (5 cases; 3 cured and 2 improved) was
too small to validate this impression.
The results of the pudendal nerve decompression seem to
be equivalent to these of neuromodulation [39] and the
procedure is far less expensive because there is no need for
a special material. If this study is confirmed by others, the
treatment of the neuropathy should be done before any
trial of neuromodulation. In fact it is logical to repair the
electric cable before enabling the current to pass.
For urinary incontinence the number of cases is too small
to give a relevant cure rate but there were enough cases to
suggest that this surgery can treat some patients with stress
or urge incontinence.
In a previous study, 3 of the 7 patients presenting a stress
urinary incontinence were cured by bilateral pudendal
nerve decompression alone [36,37].
In Shafik's study 6 patients were cured from their stress
urinary incontinence, 5 improved and one was a failure
[30]. For this author, the efficacy of the pudendal nerve
decompression on stress urinary incontinence is due to an
increase of the external urethral sphincter EMG activity
and to a decrease in the straining urethral reflex latency
(time between the expiration involved with the cough and
the first deflection of the reflex muscle action potential
complex) and PNTML. For Shafik [40] the increase of ure-
thral pressure during abdominal hyperpressure is not only
passive but is induced by an active contraction of the ure-
thral sphincter. After an injection of lidocaïne in the
sphincter the urethral hyperpressure was suppressed.
Thind & al. clearly demonstrated the role of the pudendal
nerve in urinary continence. These authors showed a clear
reduction of the maximum urethral pressure and a
decrease in the adjunctive urethral closure forces during
stress after bilateral pudendal blockade [41,42]. This is
also in agreement with the study of Constantinou which
demonstrated that a fast-acting contraction occurs in the
distal third of the urethra 240 plus or minus 30 msec
before the bladder hyperpressure [43]. Furthermore, Ko
and Kim demonstrated that pudendal nerve block with a
7% phenol solution is very effective in the treatment of
external urethral sphincter hypertonicity in patients with
spinal cord injury [44].
This study is the first one dealing with a possible effect of
the pudendal nerve decompression on urge incontinence.
It is probably due to a better control of the urethral
sphincter which can reduce urethral instability [45] and
improve the inhibition of the detrusor activity.
One weakness of this study is the rough evaluation of the
symptoms. We did not use any scoring system, pad test,
quality of life questionnaires or "visual analog pain scale".
Furthermore the number of anal and urethro-vesical man-
ometries done before and after PND was too small to give
relevant results.
The objective evaluation of PND was done using two neu-
rophysiological tests and the clinical examination. Like
Shafik [29,30] we found a significant increase in anal rich-
ness on EMG, a significant reduction of anal and perineal
PNTML after surgery and a significant reduction in the fre-
quency of the clinical signs. The skin rolling test was
improved as much as the perineal sensibility and the
Alcock's canal pain, thus showing its relevant link with the
PCS.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Evaluation of the clinical signs and minimal criteria needed 
for the diagnosis
Shafik described many clinical signs of the PCS [5,29,30].
In this study only three signs were studied carefully. Shafik
described two of them: abnormal perineal sensibility and
pain during the palpation of the Alcock's canal by a rectal
examination. The third one is the "skin rolling test" which
is well known in the diagnosis of neuralgia in other parts
of the body [22]. This study is the first one in which this
test was utilized as a clinical sign of PCS.
Compared to patients with negative clinical signs, those
having positive clinical signs have a 4,42 ; 5,52 and 6,56
higher likelihood of PCS for "Abnormal sensibility",
"Painful Alcock's canal" and "Painful skin rolling test",
respectively (Table 10). When patients with all three signs
positive are compared to patients with all three signs neg-
ative, the odd ratio is 16,97 (Table 11). All the estimated
95% confidence intervals for the odds ratios are
significantly higher than 1, indicating that the clinical
signs can be considered as valuable signs in the diagnosis
of PCS.
The most specific sign was the "Painful skin rolling test"
and the most sensitive was the "Painful Alcock's canal".
The association of the three positive tests had a very high
specificity in the diagnosis of a PCS (89 %). This high spe-
cificity was confirmed by the low frequency of this associ-
ation after the operation (return to the same level as the
control group).
Therefore, in some cases the clinical examination should
be sufficient to prove the existence of a PCS. For example,
a patient presenting anal incontinence, an intact sphincter
proven by ultrasound and the three clinical signs positive
has almost certainly a PCS. Of course, from a scientific
point of view it is still interesting to perform a complete
electrophysiological study and a precise neurological
examination to exclude a central problem (multiple scle-
rosis, tumor...) or a polyneuropathy.
However, making the diagnosis of PCS is not usually an
easy task. Many times, there is a high degree of suspicion
but, as in many illness, all the symptoms or signs are not
present. In this study, we decided to operate when at least
two of the five clinical and neurophysiological signs
described in the methods section were associated with
one or more of the 3 classical symptoms (perineodynia,
anal incontinence and urinary incontinence). At the
beginning of this study, it was usually "increased PNTML"
and "painful Alcock's canal". With the introduction of the
"skin rolling test" and of the "sensibility test", clinical
examination became more important in the decision. The
more symptoms (especially anal incontinence and perin-
eodynia) and signs were present, the more confident we
were in the diagnosis of PCS. Further studies are necessary
to validate this and to define more precisely the minimal
criteria needed for the PCS diagnosis.
Side effects
The pudendal nerve decompression by the perineal route
is a blind procedure. The search for the inferior rectal
nerve and the opening of the Alcock's canal are done
under finger control. In our experience it is not easier with
retractors. Therefore it is necessary to have a clear anatom-
ical vision of this area before performing the operation.
Maybe the use of a laparoscope would help [46] but the
procedure will become more expensive and time consum-
ing. To suppress the blind character of the procedure the
transgluteal approach proposed by Robert [8] or the more
recent transvaginal approach from Bautrant [47] could be
other ways to treat the PCS. Until now the results on pain
are the same as those obtained by the Shafik's approach
but with the concurrent sections of one or two ligaments
of the pelvis (sacro-spinal and/or sacro-tuberous liga-
ments). However, we should be aware that the long term
effects of these sections on the stability of the pelvic region
are until yet unknown. Therefore, if the "clamp" must be
open efforts should be done to open it without cutting a
ligament. Up to now no data are available about a poten-
tial effect of the transgluteal or transvaginal procedures on
urinary or anal incontinence.
Despite the blind character of the procedure we only had
one heavy bleeding probably coming from the pudendal
artery. One patient still presents with a mild intermittent
clitoridal pain and a worsening of anal incontinence.
Because the nerve of the clitoris leaves the pudendal nerve
just before the entrance into the Alcock's canal this prob-
lem is probably the result of a too large dissection in the
upper part of this canal. The two cases of anal inconti-
nence worsening (gas incontinence becoming liquid
incontinence), including the aforementioned patient, are
difficult to explain. Maybe the neuropathy increased with
the stretching involved in the procedure, the scarring
process or a too large dissection. It could also be the result
of the changes in the posterior level anatomy induced by
concomitant procedures (easier expulsion of gas or fae-
ces). For the 2 patients the EMG data and the clinical
examination after the operation did not improve there-
fore showing that the neuropathy was not healing.
Prevalence
Because the roughly estimate prevalence of PCS is around
20%, this "defect" seems to be a very frequent problem in
Perineology. Therefore it should be logical to search for it
in each clinical examination of a patient presenting with
prolapse, perineodynia, urinary or anal incontinence.BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
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Conclusions
Pudendal neuropathy is probably a frequent "defect" in
perineology. Pudendal nerve decompression seems to be
the defect specific procedure indicated in such a problem.
In fact it can treat perineodynia, anal and probably uri-
nary incontinence. Anal incontinence can be cured by
pudendal nerve decompression alone even in the pres-
ence of a clear disruption of the anal sphincter on anal
ultrasound. Anal richness on EMG increases and PNTML
decrease significantly after surgery proving an objective
effect on the nerve. The frequency of abnormal puncture
sensibility, painful Alcock's canal and painful "skin roll-
ing test" are significantly reduced by the operation. This
study suggests that the three clinical tests could be used in
practice to confirm or suspect the diagnosis of pudendal
neuropathy in case of pain, urinary and/or anal
incontinence. However, further studies are necessary to
confirm these preliminary results.
Abbreviations
PCS = pudendal canal syndrome
PND = pudendal nerve decompression
EMG = electromyography
PNTML = pudendal nerve terminal motor latency
Competing interests
The authors declare that they have no competing interests.
Authors' contribution
JB conceived the study, carried out surgery and clinical fol-
low up and drafted the manuscript.
DC participated in the design of the study and performed
the statistical analysis.
MB carried out the neurophysiological examinations.
All authors read and approved the final manuscript.
Acknowledgements
Thanks to Professor Alain Carlier who allowed us to realize dissections of 
fresh cadavers in the department of anatomy of Liège University and to 
Georges Nélissen D.O. and Jack Mouchel M.D. for their relevant help in 
these dissections. The valuable assistance of Els Bakker, PT, PhD, in revising 
the manuscript is greatly appreciated. Figure 2 can be published thanks to 
the patient's consent.
References
1. Beco J, de Bisschop G, Dijkstra R, Nelissen G, Mouchel J: [Perineol-
ogy...reaching equilibrium and preserving it?]. J Gynecol Obstet
Biol Reprod (Paris) 1999, 28:855-856.
2. Beco J, Mouchel J: Understanding the concept of perineology.
Int Urogynecol J Pelvic Floor Dysfunct 2002, 13:275-277.
3. Beco J, Mouchel J: Perineology: a new area. Urogynaecologia Inter-
national Journal 2003, 17:79-86.
4. Juenemann KP, Lue TF, Schmidt RA, Tanagho EA: Clinical signifi-
cance of sacral and pudendal nerve anatomy.  J Urol 1988,
139:74-80.
5. Shafik A: Pudendal canal syndrome. Description of a new syn-
drome and its treatment. Report of 7 cases.  Coloproctology
1991, 13:102-110.
6. Barber MD, Bremer RE, Thor KB, Dolber PC, Kuehl TJ, Coates KW:
Innervation of the female levator ani muscles. Am J Obstet
Gynecol 2002, 187:64-71.
7. Robert R, Labat JJ, Lehur PA, Glemain P, Armstrong O, Le Borgne J,
Barbin JY: [Clinical, neurophysiologic and therapeutic
remarks from anatomic data on the pudendal nerve in some
cases of perineal pain]. Chirurgie 1989, 115:515-520.
8. Robert R, Labat JJ, Bensignor M, Szapiro J, Faure A, Martin S, Costar-
gent A: Bases anatomiques de la chirurgie du nerf pudendal.
Conséquences thérapeutiques dans certaines algies
périnéales. Lyon Chir 1993, 89:183-187².
9. Shafik A, Doss S: Surgical anatomy of the somatic terminal
innervation to the anal and urethral sphincters: role in anal
and urethral surgery. J Urol 1999, 161:85-89.
10. Amarenco G, Lanoe Y, Perrigot M, Goudal H: [A new canal syn-
drome: compression of the pudendal nerve in Alcock's canal
or perinal paralysis of cyclists]. Presse Med 1987, 16:399.
11. Kiff ES, Barnes PR, Swash M: Evidence of pudendal neuropathy
in patients with perineal descent and chronic straining at
stool. Gut 1984, 25:1279-1282.
12. Snooks SJ, Swash M, Mathers SE, Henry MM: Effect of vaginal deliv-
ery on the pelvic floor: a 5-year follow-up.  Br J Surg 1990,
77:1358-1360.
13. Silbert PL, Dunne JW, Edis RH, Stewart-Wynne EG: Bicycling
induced pudendal nerve pressure neuropathy. Clin Exp Neurol
1991, 28:191-196.
14. Kao JT, Burton D, Comstock C, McClellan RT, Carragee E: Puden-
dal nerve palsy after femoral intramedullary nailing. J Orthop
Trauma 1993, 7:58-63.
15. Benson JT, McClellan E: The effect of vaginal dissection on the
pudendal nerve. Obstet Gynecol 1993, 82:387-389.
16. Ho YH, Goh HS: The neurophysiological significance of peri-
neal descent. Int J Colorectal Dis 1995, 10:107-111.
17. Alevizon SJ, Finan MA: Sacrospinous colpopexy: management
of postoperative pudendal nerve entrapment. Obstet Gynecol
1996, 88:713-715.
18. Pisani R, Stubinski R, Datti R: Entrapment neuropathy of the
internal pudendal nerve. Report of two cases.  Scand J Urol
Nephrol 1997, 31:407-410.
19. Andersen KV, Bovim G: Impotence and nerve entrapment in
long distance amateur cyclists.  Acta Neurol Scand 1997,
95:233-240.
20. Antolak SJJ, Hough DM, Pawlina W, Spinner RJ: Anatomical basis
of chronic pelvic pain syndrome: the ischial spine and puden-
dal nerve entrapment. Med Hypotheses 2002, 59:349-353.
21. Miloiu A: Perineodynia concept. Edited by: Georges Abraham  CS.
Bucarest  (Roumania), ; 2002. 
22. Maigne R: Low back pain of thoracolumbar origin. Arch Phys Med
Rehabil 1980, 61:389-395.
23. Kiff ES, Swash M: Normal proximal and delayed distal conduc-
tion in the pudendal nerves of patients with idiopathic (neu-
rogenic) faecal incontinence. J Neurol Neurosurg Psychiatry 1984,
47:820-823.
24. Snooks SJ, Badenoch DF, Tiptaft RC, Swash M: Perineal nerve
damage in genuine stress urinary incontinence. An electro-
physiological study. Br J Urol 1985, 57:422-426.
25. Amarenco G, Adba MA, D. DB, Bosc S, Denys P, Lacroix P, Kerdraon
J:  Explorations neurophysiologiques périnéales. Dantec edi-
tion. Paris (France), ARUD; 1994. 
26. Shafik A: A new concept of the anatomy of the anal sphincter
mechanism and the physiology of defaecation. XXVIII -
Complete rectal prolapse: a technique for repair. Coloproctol-
ogy 1987, 9:345-352.
27. Keighley MR, Fielding JW: Management of faecal incontinence
and results of surgical treatment. Br J Surg 1983, 70:463-468.
28. Ayabaca SM, Zbar AP, Pescatori M: Anal continence after rec-
tocele repair. Dis Colon Rectum 2002, 45:63-69.
29. Shafik A: Pudendal canal decompression in the treatment of
fecal incontinence. Dig Surg 1992, 9:265-271.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Surgery 2004, 4:15 http://www.biomedcentral.com/1471-2482/4/15
Page 17 of 17
(page number not for citation purposes)
30. Shafik A: Pudendal canal decompression in the treatment of
urinary stress incontinence. Int Urogynecol J Pelvic Floor Dysfunct
1994, 5:215-220.
31. Amarenco G, Le Cocquen-Amarenco A, Kerdraon J, Lacroix P, Adba
MA, Lanoe Y: [Perineal neuralgia]. Presse Med 1991, 20:71-74.
32. Amarenco G, Kerdraon J, Bouju P, Le Budet C, Cocquen AL, Bosc S,
Goldet R: [Treatments of perineal neuralgia caused by
involvement of the pudendal nerve]. Rev Neurol (Paris) 1997,
153:331-334.
33. Robert R, Prat-Pradal D, Labat JJ, Bensignor M, Raoul S, Rebai R, Leb-
orgne J: Anatomic basis of chronic perineal pain: role of the
pudendal nerve. Surg Radiol Anat 1998, 20:93-98.
34. Mauillon J, Thoumas D, Leroi AM, Freger P, Michot F, Denis P:
Results of pudendal nerve neurolysis-transposition in twelve
patients suffering from pudendal neuralgia. Dis Colon Rectum
1999, 42:186-192.
35. Robert R, Brunet C, Faure A, Lehur PA, Labat JJ, Bensignor M, Leb-
orgne J, Barbin JY: [Surgery of the pudendal nerve in various
types of perineal pain: course and results].  Chirurgie 1993,
119:535-539.
36. Beco J, Mouchel J: Intérêt de la décompression du nerf puden-
dal pour le chirurgien périnéologue. Gunaïkeia 1997, 2:44-47.
37. Beco J, Mouchel J: Traitement de la douleur périnéale et de
l'incontinence par la décompression chirurgicale du nerf
pudendal. In La Périnéologie comprendre un équilibre et le préserver
Edited by: Beco J, Mouchel J and Nélissen G. Verviers (Belgium),
Odyssée 1372; 1998. 
38. Gilliland R, Altomare DF, Moreira HJ, Oliveira L, Gilliland JE, Wexner
SD: Pudendal neuropathy is predictive of failure following
anterior overlapping sphincteroplasty. Dis Colon Rectum 1998,
41:1516-1522.
39. Ganio E, Ratto C, Masin A, Luc AR, Doglietto GB, Dodi G, Ripetti V,
Arullani A, Frascio M, BertiRiboli E, Landolfi V, DelGenio A, Altomare
DF, Memeo V, Bertapelle P, Carone R, Spinelli M, Zanollo A, Spreafico
L, Giardiello G, de Seta F: Neuromodulation for fecal inconti-
nence: outcome in 16 patients with definitive implant. The
initial Italian Sacral Neurostimulation Group (GINS)
experience. Dis Colon Rectum 2001, 44:965-970.
40. Shafik A: Stress urinary incontinence: an alternative concept
of pathogenesis. Int Urogynecol J Pelvic Floor Dysfunct 1994, 5:3-11.
41. Thind P, Lose G: The effect of bilateral pudendal blockade on
the static urethral closure function in healthy females. Obstet
Gynecol 1992, 80:906-911.
42. Thind P, Lose G: The effect of bilateral pudendal blockade on
the adjunctive urethral closure forces in healthy females.
Scand J Urol Nephrol 1994, 28:249-255.
43. Constantinou CE, Govan DE: Spatial distribution and timing of
transmitted and reflexly generated urethral pressures in
healthy women. J Urol 1982, 127:964-969.
44. Ko HY, Kim KT: Treatment of external urethral sphincter
hypertonicity by pudendal nerve block using phenol solution
in patients with spinal cord injury. Spinal Cord 1997, 35:690-693.
45. Beco J, Jossa V, Lambotte R: Prepubien section : a new surgical
treatment of frequency, nocturia and urge incontinence ?
World J Urol 1992, 10:120-126.
46. Shafik A: Endoscopic pudendal canal decompression for the
treatment of fecal incontinence due to pudendal canal
syndrome. J Laparoendosc Adv Surg Tech A 1997, 7:227-234.
47. Bautrant E, de Bisschop E, Vaini-Elies V, Massonnat J, Aleman I,
Buntinx J, de Vlieger J, Di Constanzo M, Habib L, Patroni G, Siboni S,
Céas B, Schiby V, Uglione-Céas M: La prise en charge moderne
des névralgies pudendales. A partir d'une série de 212
patientes et 104 interventions de décompression. J Gynecol
Obstet Biol Reprod (Paris) 2003, 32:705-712.
48. Mouchel J: [Fixation of Gore-Tex slings to the pubococcygeal
tendons: a simple technic of treating stress urinary inconti-
nence using only the vaginal approach]. J Gynecol Obstet Biol
Reprod (Paris) 1987, 16:507-512.
49. Mouchel J: [Surgical treatment of female stress urinary incon-
tinence. Determination of the location of the vesico-urethral
junction]. Presse Med 1988, 17:2029-2031.
50. Mouchel J: "Périnéologique", discrète et efficace, la ban-
delette sous-urétrale, expérience sur 500 cas. In La Périnéologie,
comprendre un équilibre et le préserver Edited by: Beco J, Mouchel J and
Nélissen G. Verviers, Belgium, Odyssée 1372; 1998. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2482/4/15/prepub